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(54) LASER BEAM MACHINING METHOD, LASER BEAM MACHINING APPARATUS AND 
METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method by which damage caused by laser 
beam irradiation in the target surface of an object to be 
machined is reduced and the attachment of dust to the 
target surface is effectively prevented. 
SOLUTION: In the laser beam machining method, a liquid 
8. through which a laser beam can be transmitted, is 
supplied to the target surface 10A of the object 10 to be 
machined, the target surface 10A is irradiated with the 
laser beam 24 via the liquid 8, and laser beam machining 
is performed while applying ultrasonic vibrations to the 
machining surface 10A. 
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tfftPX^ffio 

CIS^312] TOEMttfciu ME4PXH±fc-«#lRjfc 
telBKou— *f*px»ffi 0 

E4pxffi*ce»«n«c k*w«4:-r*Bflwi i ices 

©U-+fiPX#i£o 

LTHuiBApx^ces^n^c £*i$mt-r%n&m \ 

fclB«OU-1f*PX»ffio 

5 ] WEiPXSWfcWttiHM^^x/x-p* 9 , 
huE U— if APXtc J: t) > TOE^SIft^x/NK^i/^y 

^ c t zt&m t * zm&m i keko u 

-IfiPX^iSo 

taXJ«Mfc*«#-r S ^ k , 
»*«©jtaXffi±fc« < }t¥3S k s 
flOE*^**, iPX«*%0*PXB5(ci5(?}iilio fefagjc: 
«i:-r*U— »f»PXBEBo 

-ifAPXSSo 30 
l$mm 8 ] ffiEiH«&fi!IUl«#*. ME* 

;i/^cir t) wen/cEi*^ k , webe**?*** 

teEiKOU— »fiiPX»Ko 
[M#9I9 ] *CfE«#«t&fi«i:«»E»«:WA*- K 

EEtt©U-1fiiPX«Bo 

0] ffiEffitttft&SBt*. fluE*PXffi±tc 
«»*nfe*it*W«***<: k*1Wk-r*ll»3WH6 40 
KEttou-lfiPXBBo 

ME«KciH*»a»*#iLfttf&. fflJE?K«*/fLT«J 
EI«±OBf£©ffiBfc: U-1f Jt£*8B*t LT, ME**»f 
ffiO^KiPXi-SCfc^wakt-S^W^KHOHifi 

[IS*ri 1 2 ] mEHC*ftHli'?« t> . WE U-lf ft 
t? WfE&B«*3f £©EII/ ^ - > ic^PX-T 
^k-rstS^Jl 1 1 (cEK0¥«tt«B4>Hii77i£. so 
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1 3 ] mmtefflmmmmvh o > 

HuE^PXbfc^«^tc^^?c«lLT^n-/S^ 
Ef^Mt§ c t§ ^ 1 ltclBlO 

im&rn l 4 ] S«±*c l U±OM««UI U 

WE«**^LTWEBI±«cu-lf«*fiH»L, #HO 
«f»lR«»al fc«WT Ti>0. 3/al 

oH«*i«fe-rjikft-^ «JEttaLfe»i*ipx-r*¥» 

U 

[000 1 ] 

®k± tc a s nfe WMtoipxK ja«j*c « ^ e> n * u- 

[0 0 0 2] 

C«e*OK«] y»^*fflV^c*PXStB**, 'JV^7 

fiEkftsck*p&. *w«ttBo*pxa* k l t a i=i £ 

^Xhl, ttttUt* 
ftB^dtM, SWB«ti*o cn&©H*IE»fc»8RU 
BK»56 , T*fc«>te, WfBftttM*PXtf&Efcft* 0 
[0 0 0 3] L^L, ^T^-fAnl^T^, /JP 

[0 0 0 4] S/c. i/'Jny (S i) 

(c u) mm) , mmm (s i dm^s hNj 

IttitLT77l/-5/3> CAPIAT J: ^iSH. WM) 

[0 0 0 5] HI 9*4, ^ C K*0 b— *filPX{c <toT 
»t%»fll<DtW«:iR , ro HIl 9 (a) lii"J 3VBI6te 

^-r^tPi^, hi 9 (b) aftnn(eM-r«»iB«. 
mi 9 ( c ) «sxu=ivsfb^ (s 13 no tc^-rsta 
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m*s mi 9 (d) «7*M^^xhK:»-rsafli*^ 

To 

[0 0 0 6] Q- s w i t c h Nd YAGl/^fO 

o o^oil, jtoift^^'JnyflSSifi noo© 

KS«9]i3S*?BMm CTEM) t«lTMt, 

019 (a) icTjk-r&oic, \y-^mmmm «ipx« 
«) i i i (xommic, ^ynvjauwi i o i-^ 
#>r f i ioia^4c, %<Dfflmic&&(DmiiL i i o 

[0 0 0 7] c co 3 -5. >"J3 >^SHriiH« lioi-^ 
sK-f K 1 1 0 1 A€)384tt, U-if3tB8«*c*0'>U n 

[0 0 0 8] 3=fc, iftt©BB^c£tK U— *f)K8a 

i i i oojB3zite»»a«aa8**i:*o-c, > 

^e>0^^^<^:§{COtlT, Kffil 1 0 2<D¥£3iffi 20 

ifftBBftfW* 1 1 1 0©*^2p5*a*lJ 1 0 0 /x mO^ 
»»ot(«l 1 0 2©»£#«ffl£nSo 
[0 0 0 9] U— y%BBfcNW*l 1 1 OOgffi 

SMLfci/ynvoffiDitfO 1 1 0 3^1 
CTfet), «D±#D l l 0 3<Z)JS2HcfcI:U— tr%H8S* 

tC cfc t> ffltfftb/cS' V 3 110 4 OW3|*«SJ?n 

[0 0 10] en U— *f)tOB8*#x*;l/^ 
—&m*1}UXmft<Dffi 2. 5J/c m 2 g'Tfifcl^Htjfc 30 

Tl^o Q-switchNd YAG *f<f\ K r 
Fx^>>7b-f|\ /*;l/X4S#!Sn s e cVL±<DlMX 

[0 0 1 1 ] —7a, Ipse cWTOJf*»i:;^x)l^ 
46tfl ps e cWTOiPXfflU— !fkLT, 

xffl is—tft i,-am£ b < 

[0 0 12]*fc, 5/U3V#»SllStE*U-ifllPX-r 
SIKOtf-f Hi 1 0 1 A. Igffl 1 1 0 2«<DR£«;, 

^jR^iBBi^oaa^Bia-rso io±*^i 103 

«UL^o 8*fcLT, 3 so 
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[0 0 l 3] Hi 9 (b) fcj\ S/U3V**S«»tEl l 

oo±k:i/U3>mk«ii 120k. &awih m^y 

-V2*&&&) l 1 3 0*W^WBLte«ia»cj3W^ 
T, Q-switch Nd YAG U— If <Z>SE3ittlB 
ttfcfli^T. ^T^ISll 1 3 0«nlLfc»* 
OIBfffiWIifi^^-ro HI 9 (c) WHMcQ-sw i 
t c h N d YAG U-if<0»E3iBBIjft*fflV^T, * 

^Ti/u^ygfbli 1 5 o^inxufck^co^TMffi 

it*. H19 (d) *aW7*hl/S;xh«l 1 
6 O^DXLfcS'&cO^rffi^ja^bTl^o 
[00141019 (b) lCm-?&mWB 1 1 3 0 CO Is 

-^mmmsSLx 1 1 ocommcte, mi 9 (a) <oi 
^^ra«*c, jat)±^t) 1 1 3 3tfsi;So jao±a<D 

1 1 3 3©«2M<:«, U-lfJttl 1 4 o©HfM*fc:j;0!R 
*Lfe«RO*«tt?l 1 3 4W«LTt^o «D± 
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[00161019 (c) teSWJiite, i/^uz/mt 
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b£ 0 iDi^o i i 5 3(ommicm%LLrc&i&<Di/v 
a>aft«tt?i i 5 4^tt§ 0 ra«*c, 01 9 

(d) ^t7thUv 7 Xhil 1 6 0t't>, 
HBtrtHWl 1 1 0<Dmmicti&0±tf*) 1 1 6 3^C, 

1 1 6 3©fflffl«Cffl«Lfc£»©:7* hU^ 
Xhfi^l 1 6 4 ©W3»A^«W*tlSo 

[0 0 17] v"J nVSSfbttlft? 1 1 5 4^7*hk>* 
X htt^ 1 1 6 4 &m%L=? 113 4 (Cj:b^T/jN^ 
<. Ctl^«?^\ U— »f«H«««l 1100a 

YtM 1 l 5 0O±»tcJB«sn«»»l«!:»K»*#it, 

1 6 Otc^^rtiS^S^fft^F 
aW*R«-r* 0 i/vTttfcLTfc, ¥«{4«|KOHjt± 
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i^i, mfc±ic&&z tire? ? <om& 
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A6tc, *»w*c«fc0ffl«*nsu-ifjiax5?ffi*i, 
(i) jbpx^^oApx®(c *fyt%mi&'£-&2>mfo 

fcfitlftU (2) C©«»^LTU- «fW*4PXffi± 
fcJHMU (3) *PXW*»teiH*jftlBIKi*^it!S:tf6 

9»*PX«rfT5o 
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x^ffc^g¥«if*g«. *6«tt»J». HT? 

%©»i/^wi*ijt*#sot\ *px<-roff**^Bi5±'rs 

CtA^t*, 40 
[0 0 2 7] S6fc, jB«ttX»(cJ:t), ftfitfSRRfe 
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DfflfltStiSU-rlfiPXttlBtt, U--lf«««4:* ApX 

fc if jt**pxw«t»o4pxa±*c« < 7t¥^ t s 
« > *ipxw*»<o* pxb tc (s \tm -a ft ffia (c -r s s$ 
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U (3) MKiHSaaiSBi*****^, «#^Lt 

u— »f««:ii!±o»ffioffiiH*cBa«ur, frnzmmnm 
«tc4px-r^o 

[0 0 3 5] Mlifcfcfctf&JBJHTfcO, iffitfftttiBb^ 

soiS/^ — yicmmmmmziMj: l > *dx l fts^ < ^ 

t/V cio^a^^oinxti, ^^y^7>fX VIA 

-r^Toj«*px*«tro 
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«»*#ita:W6u— tf*px-rscit«Cci;o. if* 
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[0038] »4oa»*aia-rsfc«>te, ¥sm*sb 
(Dmrnxm*. c i ) s«±*c i a±o«*awiL, 

(2) il±lcb-if3tt*iM***«#*«»L, 
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OHJBTSTSfi, (1) ^xa^cMM^ITU 
^XM^ML, (2) US>xhJM±teU-lfJfc*a 
»SH«ttf**«j»U (3) C«^lTi<l 
ffofeU-if*«rU^h«±»cHB»U U-1fft*:j£ 
lit, mffiOWWOU^XhlHfecfc^KWRfihais&l* 

[0 0 4 1 ] C^:J:D, ±^U^ FO/D- »£> 
U^^r-rfc. T*<0S»l»ibai*RfrHO««^ 

[0 0 4 2] Sfc, B^Ml&Jd^l/^h^ 

Kildlltu-ifttix-rso-e, *nx < f^Wi^oM 

[0 0 4 3] *^O^OfitiO@^I, $JJHC4, 
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««s nsu-if ftpxttB* u— yinxTjji, *><fctf¥ 

i* , ^ & s ss«& 5 1 ^ im<om mart s«*ot& 
[0045] oh i Meat) ei 1 1±, ^noff 1 * 



8 

%B 1 (i, U-1f56«»2 fc, tPX^fei 1 0^«^T 

2 A «riDX*tftita 1 OCD^PXtfii 1 0 A^ffi$^S^3lt 
3R6fc, *;l/y7(c*{*8*«*ft-r***«ie«B9* 
*;V^7ti, ApXffil o Alctel^ofciaBlcfe 
SRWWX*- h 7 B i:SPtH#- h 7 C *&ir So 

[0 0 4 6] \s-*fbUXmm 1*4* 6*C, U— *fJt2A 
10 (D^MZ-l ^ yy**»JIBt« ha-7 

[0 0 4 7] U-if»«8g2ttrci:*.tfQ-s w i t c 
h N d Y A G U— if D . (Kg 10 6 4 

nm) % mxmmm mms 3 2 nm) , §g=iSBa?s 

Gft«3 5 5 nm) , SgSiSWiffi (SS2 6 6 nm) O 

[0 0 4 8] u-if»iaH2^6Ba»«n*u-if«2 

20 AO'{;l/XMi4tt 1 0 n s e c icR^SftTte 9 , U~ 
tf3ttHB«B**4H«bft^Uy httMftlCcfcD— 2Z*< 1 

0 ji 5 00fim (10|imXl0/i m~ 5 0 0 /im 

■M? So Sfc, U-1f«5«»2 0U-if«581fiH«»tt 

1 0 kH ztC»5£<*nT^So U— lfa«H2^6»Hi- 

U— iffgtin V h D — 7 3 £ OfTfrftTl^So 
[0 0 4 9] b-1f^^2^^MM*n/cU--+t 1, 7 , 6 2 
Att. U^X:*--* h 4. MfflK5* tJeS^ 

30 6 0*n^n*»Bfcarau ->x/w oo^axr/ni o a 

icfflMZtiZo tf— AHSEUVXa.— y h 4*4, 

2 *p & & tifc u-ifjtt 2 a o«««nt-r *> 

-fl2A^»e)lDtUtA~757-5A^, ^ 
A*c<fc01XDUl«nrcU-1fJt2 B^M^ 

^ 5 Kti, /np^ y^oBaw«tfHB«tiT*5 

0> U-lfSaWBWflfc^RSETSCii^pIflBTfe*. S3 
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[0 0 5 0] ^S^6(4, ^X/M OO/jPXtffil 0A_h 
T?U-1f3t2 A*ffl«jtft*««/H4aa»ffiH->7 h*-* 
Sfc«XOjt*5 7-6 At. A«rEn»l10 

-r«fc:tf>o^acS«iaiffl5 6 b^>%< ^^is^So u 1 tc 

6 *fflt^C t (C «fc 0 ->X/M 
0±TOU- 1^7 , 62 A«ffl^Wltt^^ * 
;l/^7 Ji:«»SiJ»»B*a»L, ^/l/^7 ^7k¥^[fiJM 

so «i^?L§Mi:LTfecfc^ 0 7t^6t4, U- 
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[0 0 5 1 ] *;l/^7Ji, iW^C^X/W 0£ri£®-r£ 

xai; ^yyhE«^*o*3ft)eflBoftnxw*«i 

*«ttSi#te*i, ^JB(0*;l/^7*ffiffl-rsc:^^ 
Tt§o fcjifi* jejgo*;l/^7{cR«tto^x/M o£: 
gSBLTkok^o 

[0 0 5 2] EI l teSWHWi* *;l/^7 tt7h¥{c:HH 
APXffil 0 AOil^ ffift^A^- 
h7 B:feJ:tf»lUtf-h7 C(7)l$^iJ^-tt5o t 

*>5/u, *;i/^7 ***&-r Lfe7jc¥Ta6«*ewttft<, £ 

-h7C^ iPXSl 0 Afc«*S»3J:3fc:iai;£n 
£ 0 h 7 B fcSffcHtf— h 7 C £x/n 1 0 O 

*PX® 1 0 A^MJCttffA.TaJfRWWfCfflll-rsOtf 
#£L<, *(t«lft«B9*^«)»*ns»E#*V ^x 
/mo oiioi® i o A ± c ^ c i: ^ < , — -ft 

*px < -r^ b-if emc t *> & -5 «s<o#»*s?f«w*£: 

[0 0 5 3] afcrt/^ 7 AciXffi 1 0 A±«r«m 

S88#£r«t\ U— *fft2 A^j§j®£^S^0£&g(7 A 
5r«S*.So L/—»f«»»2A^6a««nfcU-1f)t2 A 
fciU ^7 A tmW8 tOTLT^X/M OOiOlS 1 
OAlCil^nSo SB 7 Ate, U-lfftPX^C^X/M 

o ±tcsan^iS{* 8 eoffizk^RSih-r So 

[0 0 5 4] ft£{*8 £ LTffiKO&tt^ffi^SC fc^T' 

#s*^ ->x/m 0 3otH<Dftpx*rft*^inxffi i oa 
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Jgai-r Scfc^tC, ^<*8^LT*i67k, 7>t-7 

[0055] «7k«, ^cow^coftpxtc^ffl-rsc h 
^T-^So T'vtxTTkJSR**, s/ynvtirax-rsw 
^ ttjjcSflSfflLfcu-ifftixtejt^T, u-ifioxa 
s^ffljUk-rsc^^T'^So ^ys/vasHbtofek 
aj^o±mcj;0ini (Cu) ox-yfy^lff^ 

efc^r, «ia«*^oftix*fflspwJcjt«>sc^*^# 

So 

[0 0 5 6] ttttfftte£«9a. ®*W*cftpX® 1 O A 
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<o is-vKMmmmmm-? %mw s «cas ns j: 5 e 

8 m s j: 5 fc mw*m& l t t <t u \, 
[0057] »«^i9U> 

&D> 8IL^«9 AffitfKiSRffl«9 B*ifflLr*;I/^7K 
«ft«*ft*o »f*«««gB9kLT«W*V^*fl|lr^ 

JS^«, ftpx fcto©7*/l/^ PFBift) 

3rr&tfS 0 

10 [0 0 5 8] #;l/*7 £{Ktt£n«tttt& U-1f«W 
*W«Jc»^-rs«iS«:a«»«i:R0l»<fe«>K:, ftPX 

T*fcoTfcJ:i/\, *;l/^7<D«A#-h 7 AilBffcHtf- 
h7B^ ftPXnfol 0 A^^tcfflSofefflBJClBK^ns 
ci:^^ «#«*&«B9 3b^-«8K«T«»«ns« 
#81*. U— *f^2 A«c5FaHUa«6«f*#*fti^5 
tc, apxffii 0 A±-e®tf— £56rria*ctS— »c8lEtis« ft 
ttttttttB 9 fcM>ft < 4: U-if»px# SSBfcfrtanT 
20 i^s £ #tc|KHi£nT^4Uf £</\, 

[0 0 5 9] Hll JC^-r«ffi3&ffl^^cU— tTiPX^ffil? 

*rax»fe«n o^Di®i 

U fiPX^l 0 A±£ffi»rt-Sfl£f*8£:*>LT\ *PXM 
1 0 AOWffiOffiBJCU— -»f*2 A^BBMLTiPX-r 

So *raxffi±*wnsMf**^LTU-if*px-r*ci: 

tc£tu U-^aj^^^^-rsM^^PX<*r^ril 

«w*c»s-r*ci ttf-ezzo iPXBB±«r8ft»'rs«* 

[0 0 6 0] Site, m 1 UttJSffiklA^ U— tf^PXT* 
T^So U-1f4PX*C**«TO?ftHO««Mfc* 

*pxii*c^a'rs<D3&Be±"etSo 

40 [0 0 61] cne><D^|jS(CcfcD. IE^Ii^»PX^^ 

Ji-rsc^T-^So 

[0 0 6 2] 2 Xffi^B) HI 2 tt, *5gB^t0^ 2 % 

ffi&micmz>\s— tfipxKB 1 oooht^So 

frJXSMl OOti, U— «SS«»2fc, 4PX«ft*(fc 

tztf ^x/n) 1 o«r«»-rs*/i/y7 fc> u-if»« 

Hrf 2 7b^^^n/cU-1f , 7 1 6 2 A«9XA1 OCD^PXIfil 
1 0A(c^3E^-i±S^2c^6i:, *;l/^7KjK«:8*« 
*&-rS?Ktt:«t*eiSB9 ^x/M OOftPXffil OA^: 
ffl*tt«ilKl«^SiH*Kffl4P><*xXAi:*llBAS. 

50 [0 0 6 3] mmi&whu**— xaw:, B2owm 
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<vE.mm^- 1 2 o*mmumir%m.m%m^\$&\ 2 1 1 

So 

[0064] ntcs m&izis-&^t)\ jH*iftai*p?<*- 

l0*I®l0A±»mi:tic, iJPl® 1 0 A 

[oo6 5] *;i/4f7«. mimm&mtmmic, u- 

fft2A»^«M^7Ai:, ^XAlOOtP 
Xffil 0AfC«tf»ofe{ftBfc*S«Ef**X*-h7 B 
«3 cfctfgftti^- h 7 C *Wt5o 
[0 06 6] U-+f*pXftH 1 0 OteSBfc:. U-if5t 
2 AOSfi^YS >^«*J«tS D 

±oBK»tt«*«»j'r*«»iiR 5 t^m^o 20 

[0 0 6 7] 0 2fc^U— +fftPXlSB 1 0 Ofcffll^fc 

il 0A±t:l/-f^ffl^««8 C. 
«8^Ul/-fl2 A£:/jPX® 1 OACTOt 
S££fc^ APXffii 0 AtefflStt«!«j*^*.T, Is 
ift«iiOTt U— f irax*fr o a 
[0 0 6 8] mmt&mWite, fctX-lS, 4PXJ**» 1 0 

cofipx® i o A fcE»«offifr&ffl*«3£flMra-rs« fc 
si/ Hi, JK^stcfc&^ufeSSiftlSSi^^T^^, 

®^?£^»-f STfcft: 8 tfilPXffi 1 0 A K 30 
AtU^o HeifiJiafitix '>£ < £ fe U— If % 

[0 0 6 9] cW^il/- 9-^pX^STti. U— ifAP 

x^icapx® i o a ©t, u-^tc 

£(C N u-ifftpxtc^s^a^fcfc^jfjpxffii OAtC 

Tf?So S2«flwe»<Du— Firaxsmi oom ■> 

x/M OOftPXFtfil 0 A±(c{$J^t§— ^8ttsIft^"SjSl*8 40 
*«»-r*ci:««:4PA, U-+f>tR9i#OIStc, 9xai 
OOiiPlffli 0 Afcffi^r&^^^sc <hfcJ;9, ftp 

x<r j f>u-ifjtt2 AogH»jc*o«*"r*«?a*, £ 
[0070] on 3 mmmvs) ±» 1 ^awe®* 

2 ^fiS^f^O U— OTiPXKBfe cfctfU— If irax^ 

a?** *wft46«oaajiiaa-efeaifc*nsa^o4px 

i ^flfcjgso u.~ *f *px^{i tm 2 mmm<o u— »f *p 
x«B©^"rn*/B^Tt>, so 
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[0 0 7 1 ] ( 1 ) ¥##S*OU— *f*PX 
H3tt, Sl*jBJB»SfcttS2*SfiJB«<OU— IfiPX 

(^x^n) i ncM/v^i i t w*3R-r 0 

[0 0 7 2] ^»*SS^\OU— ifAPXti. K-^ 

itf7 ^fc^si-r * $fc yatB^wa $> s 0 

[0 0 7 3] Utt^Kcfi, 0 3(a) teSfJ: *5 V 
ry)iAi i©*px®l l A±tc, SSLSKsb^uai/^J; 

1 1 AtCU-+fft2 A^WLT> fiTOlO/im, 
^5 0 fim^il 1 T^rflM-TSo *PXBSfc:, ftpX® 
l l Alcjffl*S«»i*^*5»^«:, HMft^JRl*** 

[0 0 7 4] JpXWrOU— ifJttoJBtttt, JH2ttfi&*< l 
0/tm, ftZDfrlftltfS 0 0 |im«T^§o *fft 
© 1 ^;kXfefc D OBa»x*;l/^-«tt« 4J/c 
m 2 , fgajHttftCi 1 OkHzt'SD, «ZKfrlRlte 1 0 
mm/secT'j6StSCi:«fcoT, 7*f VWciPX-T 
So tfttfttt 2 6 6 n rru /^VXiUfci: 1 0 n s e c 
T*£>So ^>'J3>")xa1 1 O^JPI® 1 1 A(C#M&2ft 

LTtfii$nT4o0, /jpxmi ia±t% c^i^— mmm 

*DXffil 1 Atcffl§iffiffiffiS£-5*fc«^(3:, «fi?4if 

[0 0 7 5] TEMTH«M«!iI, H3 
(a) tc*Vr<£5tc, U— »f*fiB8«««1.2 03fi«*c:43 

^ T ^ ^ o, ^ ^effisptDfflffi^j&i ^ c i: tfmmz nrco 
$.rc mi 9 (a) {c^-r<£5tc. »f*px 

Lfci:**cWSE*nfe^ K 1 l 0 l A, W&\ 10 

2, i i o 3m<omm*>fihn~?, 

ffi*PX?Btt^3a*Snfeo HI 9 (a) tC^"T 

J; ^ fc: »J a z/%H^ 110 4 «OfRtKM t> « t A> 

[0 0 7 6] ±abfc«!«lfK*U— lf4PX*c4B0^Ttt, 
»ES 2 6 6 n mOW?11SOU-«f« 2 AWl$tl 
Tl/^S*^ iSfi3 5 5 nmOSHBiSaifi. 8S5 3 2 n 
mO^riSSS, ^6(C^^ 1 0 6 4 nm<Dg:*:te£MSE 

i*W«rK±-r S C ^ So /ctxtf U-lf 3t 2 AO 
BaS*x*;I/^-flSK*» 5 «<0 2 0 J/cmHcl/cI 

^T*#So 



(8) 
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[0 0 7 7] 03 (a) CD^jTCi. i/'J3y)x 

/\ 1 UC^^V^^yOfc&cDit 1 1 TMlt 
i>SAV JK*#t«&TTU-1f4PXtc<l:0JBi l T W 
fSatB«> Ga, P. As, In, Al^M^ft 

[0 0 7 8] 03 (b) tt, JttflMfcLT, 

S/V^C*S3 0 /xm-4 0 fim07U-H 1 3tfffiffl2 
C£D7W K 1 3te«fc!K S?5 0 |im- 100/1 io 

rtglHc^^l 1 a^iKffil 1 b#f8£U >"J3> 
•y-x/M loaffiWfc^*ytrvy 1 1 cWJtUL* 
a o c cd £ o & £VT > > ^JPX *c 3 fflfSQfS£4Ifci:*$ 

i o o /imtcfeau, &<< -»^mmmm<Dm i o o n 

^JfeBBR-TScifcA^^fti/^ Cti^O^^y 20 

* l l a^^ytfV^l 1 cfi, ^-»^»©^»f* 

[0079] El 3 (c) te, i/'Jny^xA l l coftpx 
Ml 1 Ate. m&8 t LXT^t^Tykmm^^^T 

<?F^) ^lt^'J3>^xai lo/joili 

1 AlcBSStU fttl 1 V^m^tct^<OtUJL^m^ 

0/*m, 65aSW5 0 0jimm, ^ilS^l 0mm 
/sec, AttJHftfttf 10kHz, fi^S*x^;l/^-ffi so 
JK#4 J /c m 2 • jfcgtf2 6 6 nm7?$>£o 

[0 0 8 0]. T EM««fflL^WaB««<0«!SIOta*, 
r> : e^7 7 7j<^^Tb-+f 4 7t2 A*BaitLfc*|-&*c 

t*. «7ki*ii:|p|tu-if4px*ff-e. mi 1 uos$^ 

/c^i^itl 1 T©«£#tt5 0/imT$>c»/*cCi:tLl:t 

«u tt2fioai^ou-"ifiipx3£Siffl-r*iii:^T* 

[0 0 8 1 ] 2 6tC 03 (b) tC^U/ccfc^tC^U- 
Kl 3«rfflV^cii'&JcSi;S*^y* 1 1 a. fj£& 1 1 40 
b, ^-^tfyyi 1 c«<0fli«^«:<. Sfc, HI 9 

(a) fcjR-T.fcSfttf'f HI 1 0 1 A. (E» 110 2, 

T, ft»a*PX»rffiJBtt*f#SC4:^T#So s&u:* 
^'J3>fffl l 0 4tgO?iWiM*fc, U— WtlHWWB 

[0 0 8 2] ±»LfcU— lf*PX*fr<Ojfe*iSaC 

(ilOmm/secTW, ^SE&fifc 2 flSOJSSO 

2 0 mm/ s e c (C Lfc*§£^ 5 0 \i mCOM 1 

iu^Mt§ci:m/cc ■f&fc^, ?^8tcr> so 
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[0 0 8 3] gfc, ipxffii 1 AtcTVfeTzkiSjS* 

[0 0 8 4] B4ii, U— lfft©&B^>U:3>0>fcR 

$£>$fi 1 0 6 4 n nKOMM^ tSS 5 3 2 n m 
O^XiSWak fc63 5 5 nm^EiliMa'SlZ 
6 6 nmOSHi«lliafcitlRLTlft»*C/>Sl/\ 

[0 0 8 5]iSl 100 nm^OU-f^fflt^ 

JS£2 6tC*#<t-§&gtf&&o ttfil 1 OOnmW 
±<D^{Cte, fcilK.«il 32 1 nm(DYLFU-f 
^ft6tlTl>Sft COU-lfifeffl^Sllfttt, 1^30 

il^x^;l/«a(Dl/-«W1-§i:, 7&^T*U 
— WraX*frftr?fcfcLTt>, U— »f B^fc 
#«C»D*3C *PX««S3ZHcttBHfltiW» 

fr^XM^ipX'TSiS'&ti, KBl l OOnmWTOU 

[0 0 8 6] ( 2 ) ¥«ttStt±0tt»M4> U-if APX 

ftPX7j}£«\ ^>jn>")x/M lk, ^-<D±(cflgdt*n 

rc^MospxtciSfflLfcpij^-ro Hstcs^-rwr 

te, SraiffiSS«tT«SftS2 6 6 nmOU— if^62 A«r 

[ 0 0 8 7 ] m 5 ( a ) Tfi, i/ V 3 VffiftK 2 0 f)\ 
ffJjLtfS/y3>">x/M 1 ©^ffilcMSft, 

Al 1 cDggtBL^iPXBS 1 1 A±tCfi„ L/-«2A^ 

RHWLTiox-rsw, m» (Pfrnffk) mm^n. mw 

«:^Lr*DXBB«:Ba»UT»l lTWt§ 0 iSf* 

[0 0 8 8] El 5 (a) JCSfWlT?**, '> ! J3Vttft«( 
2 0fi^il2 6 6 nmOL/-f)K2 A^RiRLftl^ 
T\ U-1f^2 AttS/U3>tt<t«l2 0*r»jaLTiI« 
y'j3>-)x;M lO^PXffil lAtcfi^t^n, fSl 1 



(9) 
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€>*PX®1 1 A±^ffif*8*M^^tlTl^OT\ >"J 

[0 0 8 9] 0 5 (b) Wi, ^Uny-^IS^cD^x/N 

2 , W*^> U a VBMUH 2 3 ^aib/cS^ffili^: b 
— WPXTS. U-+f7t2 A*BH»bTl)DX-rSIRtC, 
Sa^Uay®ftl2 3<Dj!jPXffi2 3 A, i/V^>mit 
122 <D*PX® 2 2 A, W1^> 'J n 2 1 OAPX 
oS 2 1 A, ^'J3>^ 1 1 <D1)UXM 1 1 A±*Cjjg# 

8«r«»-r*o b— Wfc2 A«Rf*8*a»LT, fiPX 
ffi*HKS<U— *fflPXU JSl l T%&JtHr2> 0 

. [0 09 0] i5 (b) &C^rWJT*&, t»'>U3>8 

3 0^ft^fttfi&g2 6 6 nmOb— +f , 7 l 6 2 A£:®l&*r 

2. SI'>UnySftl2 ltt«*U—WiaX*ti, * 
i^c^x/M l<Di!jpX®l 1 A Kb— -*f*2 A#JH*f* 

ipx^frt»nSo 

[0 0 9 1]15 (a) *3J:tf 5 (b) K^^-ftUD 

eut. *»t*^x/NO^-r^v^xg(ca»tcaffl^n 

[0 0 9 2] i5 (b) OiHRCfcl^T. S/>J3> 

•>x/M 1 ±0$flttttlll%WA > r$«-fflll 

I s = I i ( 1 — R) e x p 

[0 0 9 6] XizEL/cJ;?^ i/'j3>")X7M 1 ±<D 

mmm^mm^^'fic^v zn^yjL/\ i 1 o^px® 1 

l Ateb— 1f*PX%fr3Ji^K:ti* BBWx^;!/*— BSE 
I s^3 J/cm z J^Ttcfi9:7ii'-r^^^$>^)o 
a (l) fcfc^r, SW«ttR*il6l«lllTt±etfo«c:ifi 

t i >0. 3 ( 1 / a i) 

*>y zi vr>x^i i ±<oswii«*«ifi!fr***eiaaHou 

— tf3ttfRW«»a i «t/if t i tfsK (2) JgrfSfc-r 
Un>^x/M ico^PXtMl 1 AtcU— y^PX-r^Ct 

III - V«{fc^*W(tft^O*W*^JiM--«Koi^ 

[0 0 9 8] *B7k«:*JBOllDXffi±»C«l»bft*^U- 
ifiPX-TSOt?, U-ifJt2 A<DRH»fc<fcD«£-rS|» 

[0 0 9 9] H 5 iZTr^mVte, Mik 8 £ LTl«7j<^ffi 
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ft!2 3) K^y**£bS-£&££:&< U-ifftPX 

[0 0 9 3] S-T, v"j3y)XAi l±*c#«*>yn 
«12K :>y=i:/g{t«2 2, *i3/'j3V|ft 

^2 3o&*&mmmt^TBj£Lrzum*mm-?%o 

*»WMlOl^1fJtt»lRflW«a i (nrrr 1 ) , MB 
«rt i (nm) £-T£ 0 TffitftSi/'JnyjXAl 1 
cD*PX®l 1 AtCb-ifft2 A*HH*f*ttTfc* ±JSO 
lft«ll*i:»««:^iLftv^c«>fc:tt, fcPXKi l l A £312 
10 *T 3 U-1ftt 2 A OBSS*X*;l/^-ffig£ 3J/cm 2 

ifcm\ i t*u— yipx-rsjctt, 4 j/c 

m 2 0^ttx^;^-«S[^S<i:*r^o £/c. 
•J a VKftlH 2 K 2 3 <D*ft?ft%mmc b— *f*PX 
t§/c46tC«^?ni»Mx^;l/«I(i 1 J/c 
m 2 T*$> D . S/'J3 >^<t:$£ 2 2 «£HK£ U— WfPXr 

cm 2 T*&& 0 

[0 0 9 4] l 1 T(01/- WPXJCi&Ha:BaWx*;l/ 
20 I i (4 J/c m 2 ) <h b x 5/y 3>"*x/\ 1 

l±fc#*«ti;fc, *«S/y3VBMt«2 K 2 3, > 

y n >sf ur 22^: zoxmtmmv u-if 

£rai. JW»* t ifcbfcfc*. lfilI^2ILr>'j3 
y-^XAl 1 cD^PXrffi 1 1 AtcPJil-rSU— "9*7^2 ACD 
B»»x*;l/*-*aE 1 stt, « (l) *c J: t> 

[0 0 9 5] 

(-ai-ti) (1) 
30 WSCfc^TtSo tot, BBWx^l/^-lBfi I s 
^3 J/c m 2 , BBWx*;!/^— <Sfi I 1=4 J/cm 2 

o*#*3S (i) cfutsi:, leflunoni/p t it\ 

* (2) t:LTf$l) 0 
[0 0 9 7] 

(2) 

/m ncwtsu- •f*FPXiis*ia±r***. 
[o loo] #«s-rstti*:8*iipxa5±-ei«»*^*ii 
40 L/— »f)tBHW«« 1 2«c5e*-r**ia*5aittW£ 

B?9»<Ci:^-e*S OT\ b-+f^ 2 A ^rii^tcPI 
*PX»2|5*ip|±-r«c:i:A<-e**. 
[0 10 1] *pXBS*cja»tt»|||l!i*^**«$ 
tt, b-+f*PX(c^ 0»S£bfc«tt^W*0XK*c«»-r 

[0 10 2] KSWHtBiB«r*-r« 
^xa^U- tfjdPX-r^ii^fC, ^x/n±0«-»^I1^ 
U-fW«ai«It ti>0. 3/ai 

so ^SttftXhUX^JLT, b— 1fAPX^:ii|46SC 



(10) 
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*^C^Sdi:S:< x *x^c«m&PX*j»^£fc# 

[0 10 3] (3) *i*H;XA±^llOl/- IfftP, 
X 

§12 0*^LT»«Lftft*l«*U-1«lPX^«flfy*« 
-To H6 0«lTtt, ^IIi:LTlll3 0, 3 1 *flH<^ 
% 0 0 A, 3 1 A±fc, SL«t£r£i;&^ 

^Ltb-f )fc2 AT'JlDI® 3 0 A, 3 1 A«r88i*L 
TU-ifiiax*rSo ^SeSCT, iiol®3 0A, 3 l 

3 l tt, OTAtf*?llll*«iK«jK:ft«-rsEI». MS* 

[0 1 0 4] Hi 6 (a) tC^*r^JT*«, i/'j3>^XA 
1 l±tCfl5/S£ftfc«IJP5 0 0 nm®ea7^W3 

0*u-ifiPX-r*o *dx®3 o AiKflaftf 

IT^MffiU Q-swi tch Nd YAGb 
—* If^rffll^o FftOJBttM:. 1 0/imx 10/i 20 

m> m%ix-*>i#-mm± 3 j/cm z , s/ a ^ m»ca 

[0 10 5] /i-AE SlcJ;£##r<D*Sfl. *»f>©U 

— ifipx-egaww* 1 1 1 o&mc£VT^rcm+%<D 
mmr^i 135 cm 1 9 (b) ) t\ mmm3 ovu 
-wtmmmm 1 2 ojfiwc^iiTi^^c fctfWB 

t>±^*T S C < . 1 . 8 fi Q c inOjt»8MI 

*«»-r*Cli: fee 
[0 10 6] SSfc, TEMMlf:M«« 30 

1 1 3 3 WMKftMtt? 113 4 (Hi 
9 Cb) ) fc«»J«tl*3b^feo 
[0 10 7] tt*OfitlftTT«[WW3 O^U— 9**nX"T 

& a , is-vvemmw 1 2 oififlsoK*^*^* 5 ± 

its U— tf t£ 2 A <Di£;S3: 3 5 5 n nu 5 3 2 n nu 1 

0 6 4 nm4:K{t$-l3:TfelRl«Jca«^n*o t'&to 
13, MzK*a«U ^M3 0(c:^i|X^n^c):9^^S 
*S^rSU— »f)tt2 AT?fetltf. S/'j3y>lAl 1± 46 

o&mwm 3 o zt&mc u-^px-r^c t * 

[0 1 0 8] !H6 (b) tc^-TMT'Ci. v'J^^xa 

1 l±fcJE/aSftfclHI»l |imO*«B3 l*rU-tf*P 
XT^c *JPX®3 1 A±fc{^«»#fcLTM**ffi 
fflU Q-swi tch Nd YAGU-f^i^ 
£<, U— 9*)l£<DJB4R*i, i Ofimx i 0/iiiu 8B»x* 

SBS(i3 J /c m 2 , ^3y>««lT'^o 0 
6 (a) fcracjfeffTOV— "fliaXTtt. $0JP1!3 l(c 
K?n^hl/>f3lT(l i/'J3«2 0^T 

aa«cfcA^tftt\ so 
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[0 1 0 9] *-CT\ 06 (c) iZTjkT&olCs bUTM 

tox-r^o yys/vamtTkJteKtt, araxMfto&B 

2 6 6 nm^a^3flfPiSc0^S3.5 5 nmOI/-f)t 
2 A*RIRLTLS3<DT». U—tfiJPXtC^SgXOTK 
OiSgS 3 2 nmtOU— tf%2 A (*/c*4S*»0«S 
10 6 4 nmOU-f$2A) ^fflW(Cffiffl*r £> C t 
tiPV^Zo 2 A ©aB»x*;U:p-tt«tt 3 J/ 

cm 2 , £/h '> h£!(t£ 1 

[oiio] yys/va»<b7kiis7Ktt, siwxy?- 

2 A COMX^^-T^U 

b-fX7^y^«t§Lt^t§ 0 L/C 
tfoT> MACl /xmC0^/PBM3 HC, 5/ U 3 >»{bH 2 

ofciij^-r^huy^-3 1 T*a»tcjgfli-racfcA'tf 

[oiii] m— a e sic&zfttiicomm, ?v*s>m 
»{t****«iebaA^6«j|[jR3 i*u-if*px-rs 

»*fe, ^«*T*©U--9*APXT*P.aftfSPi«l 2Jft«K:£ 

or. sa*f««i 2oifi«T««3 1 <Dimtm<om± 
< , ^offiTfe* i . 8 p a c m^awtcw^ 

[0 112] RRttHWll 2iE«T©*D±#0*&«tt 
WM^^:<, Atf&KffiJBtt-CMB 3 1 ^WiPl 

[0 1 13] H 6 *c«-rfi«t»*i, •JXAl^llB^L 
T«BBt«r«lK:fcoTlKWbfc*^ aE^ftAl tit OftHIBS 

(Al-Si, A 1 - C iu Al-Cu-Sl© 

ffi±m*mm Lft«*«**f*«iftT-c? u-tr*px-r * 

[0 114] (4) i/ynvfifkJHfe^tf^* hl/^ 
hOU- *fftPX 

Hi 7 (a) tt, S/ij3>«>x/M l±tcS/y3VMftM 
2 0^LTMl/'ci/>Jn>'g«4 OXtcftgf* (^F 
H^) *tt»lW6U- »fftPX"r«M«:. Hi 7 (b) 
PJlXS/yny^x/w 1 ±fci/U n>g§ft:^2 0 

^) *«t*ftt*3b^u— ifApx-rsM^^-ro 

[0 115] v- , ;n>SfbflM4 0-^^^ hUv^hlM 
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m&mZttMW}'bZl\ Q-switch Nd YA 

g u-^fcom 3 nm&^m a nil© jc^^duv^ 

[0 1 1 6] 0 7 (a) OCTT^i, »J 3 V§gf b» 4 0 
tt, #)J*.tf C V D-^X^y $ y <fc D > U n 

XA1 1 lie 2 0 n mOifTM^ tltV>5o C4» 
yn>gffcM4 0±tC*t7K#«*&U Q-swi t c h 

n d y a g y ©srawwR^ssjfcR 2 6 6 n 

0/imX10|/m, BB*fX*jl/:F— ffifite 0 . 5J/c 
m 2 , i/B -j Vmt 1 T*&* 0 
[0 1 1 7] S EM?Kffi7&K$«JR<Dtt«. *fa*T* 

±**o^->y=i>a{t«a[?o»i«« (019 u) # 

[0 1 18] &*5, S"J=i:/fift«4 0«\ ^SBIJBiffi 
<£>fcg3 5 5 nrru SXiSMfccDifeS 5 3 2 n rru 
Soil 1 0 6 4 nmOU— 1fft£KlRL£^OT. C 

[0 1 1 9] HJ 7 (b) tegVrt&JWi, ->yn>"> > x/N 
1 1 ±(DisV ^ymtM2 0(D±lC^ Ts^yn—hmc 
J:Db^XhM»|, ^-^LT, 5 0 

0nm«I^7^bU> 7 XM4 1 W^ti» 0 :7* 
hl/^M4 1 OfjpXtS4 I A±tc^7j< PF0*O 

Q-switch Nd YAGb-f^0 
iffiSBSt G85 2 6 6 nm) ©l/-f^2AT, Jtak^fl- 

1 0 /x m x l 0 \i rru BBMx*^— flBftte 0 . 5 J/ 
cm 2 . S^a >y hf&te 1 T**So 
[0 12 0] S EM?KBfi^*mft0taiR« 
CO »f 4nX-CfBI*««ififlKi:£ 0 T ^ fc« 0 ±tf t) . 
7^M/^XKI»« (0 19 (d) II 

[0 1 2 1] 07 (a), 7 (b) fc^-rv^tt^MT 

fe, u— i«jpx*k:, Apxffi*ciHiPift»»i*-^A-Scii: 
tCcfcoT, /jaX®-\cr)fR^«5^€>f^#^, cfcDSftSW 

[0 1 2 2] (5) ^S/V^-CVJBSKfcjaiffl^tiS 
U— *fftPX 
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0 8ii, COctd^y-r^vyxS^-TH-CfeSo 
CO 1 2 3] 08 (a) tc^-r^ic ^U3> 
£x/M 1 Of/WXlS O^W^V^r-ys 5T 
Uft-tZo 5fctc % 0 8 (b) tc^-TJ:^^, 
x/m i *Bffifr&«MWfc:0fflfU 9x/M lSrftWBJ 

10 *»t)l»^^T, ^*:/»KOffiT*»»W'S. 

CO 1 2 4] 0 8 (c) \ZJr&&o\Z s y^fS/V 

?7—ys 6T«t5o 

CO 1 2 5] SfglC, 0 8 (d) tC^T^tC, f^W 
Xffi5 0tl* <?F0^) *:«*&Lfctf£K U-lfiPX 

■7*/ wxns s o t,cMm%i*wim^%itfiE> P—tf*nx*r^ 

fc, 7V^Xffi^O»ffl*PX<^ 
20 (ClWih-rSC^^T^So 

CO 1 2 6] 7l/-K*ffl^T^^V^Lfci8ft*, 

ffl3b^*o CflfcttLT, 0 1 *fctiH2©S6«T?$f-< 
'V ymtl%£. U & C £: & < £V V y ^ -Y V CD Jf^JW «J 

30 ±t§ 0 

CO 1 2 7] 09te, WU-fllPlT^V^y^^ 

t±0 9 (a) tc^-TJ:5fc1fi?tt07^VL*^j«t»* 

t?*So 09 (b) tc^-T^-pic, 

40 «^y^<D»*tfl|Jf>f Ci!3b^#So (c) tC 

/TNtJ: 5 ic x ^ <y ^fBtt* rc A tf 6 fa % lC-f%Ct 

CO 1 2 8] ZZICIZ, m 1 0lC7jk-?&5lC^ 1 fo<D<y 

CO 1 2 9] (6) yD-/Vl/E«OW«»caffl«tl* 
b-^PX 

so 0 1 i« s ME«:«l&T-e<OU-1f*PX«:. Moyp- 
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/<;l/E«0»jSSt«i:aiffiLte«l*, mi 2 43<fctf 1 3 IS, 

&&*mwLmk?<Dttm*ifommcffi±~?2>c tot?* 

[0 13 0] *I^P-^;HloM^^/cot, * 
-rill l (a) tCT^f £9^, v"J3^)xa6 l±fc 10 

mil (b) icfjkT&olc, 1f&Bm62to& 
tf/W H6 30±MI^T, C u/T a/T a N> P 
d/T i/Nif^I«l6 4^«t§o #»C, H 

1 1 (c) tc^"Tj;3tc, ftjHN6 4±tc«nttaMt6 

5Wt^o mil (d) tCTKTcfc^c, ws§ 
fcnX-r&o coi:^ iPXffitejH*ttS»*#*TfeJ: 
[0131] mil ( e ) (c^*r 3 ^ c u , 20 

Alu ttA,ff^O«»>«y^tC<fcD, 
^^7^l6 6Wt^o mil (f) JC 

^-r<J:5tc, W«SS>J(cj:Ottl9Bttj|UR6 5 4RSU 
RR, tttt* »7yK3&^<D»jS»3&flHr>Txy 
^-vy-T BaLfeT»0&JR«BH6 4* 

/^>^6 6 b«^Wo 
[0 13 2] COcfc^&j^jtTtis Sffi&S8ft/BV*£ 

tc, »«±Jcia»*iEfi»*cjBia-r*<:i:* , «I^fc:ft«o 30 

[0133] Be^ffi-ett, «iBiwcfe4:Afcr«jwaE#y 

Sff-T^r 0»IBJHO*PX^pHBfc* D . iPXBStf <t 0 40 
Eire, a«^^KD«feO*v^A»*^<#->*« 

[0 1 3 4] mi 2*5£tfl 3fcJu ^I^P-/Wi 

oflgfigxs^L, mi 3 (e) ©xsti. mi 2 
(d) tc3i#M<x*re&£ 0 

[0 13 5] m 1 2 (a) i/'jn 

>"^x/n7 l±lc*BglS7 2*^LTTJBia»7 3^rffJ 

*ufc»E*Jtnrr*. *«c, mi 2 (b) 

£ 0 mi 2 ( c ) tcTjvr^?^ niifeii7 5 so 
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1f3tt*J8»*LT, TilSB*S7 3 ±OSSfl&*6«fli 7 5*l8fc 

[0 13 6] m 1 2 (d) fC^rTefcStC. Cu/ 

Ta/TaN, P d /T i /N I «fO*JBWHB7 4 

isu 2 etc, mi 3 (e) tc^-r^dtc, ^2<z>«fjj§ 

»W7 7W^o *JCH1 3 (f) {CtjVTJ:? 
til, ffi2 0«tn«IIHl7 7±»C*«!«r«lftLa««6W* 
U-1«PX*fTl/\ 1B»$7 8, 7 9^^-->^-T 

[0 13 7] ^C, 11 3 (g) (C/Ttcfc7(C, A u^> 
Cu«tB^y«8«U S2tft}«7 8, 7 9*41 
7 6TSa&&tTo mi 3 (h) tC^fct^tC. 

W«W»J*c i; 0 m 2 OWAIMMH 7 7 L> 
1?BtBLfeT*ftJK»H7 4*xy^yyLT, 
3SS7 6a, 7 6b*Mtl.o C Oli^i K> ifr* C 

[0 13 8] ±iELfcXHW:, ^»*-r/W^H±0« 
[0 1 39] (7) 77-Y^yh7-^k>'Xh* 

aKiRsg-rsi/— wipx 

[0140] ^»f*yy^7-fxa*c<3tt*/^-x 

&£fc#K L^X hOT»*cSWK±ll!*^J«*tiT«/^ 

^^yh^-^xomm, mmn coyest & m tc eati^ 

[0 14 1] L^L. COJJffiT**, «SSffl<0*fii*4:, 

[0 14 2] fflJffifni±Ofea6^«, B)ltfflOJt*5R*ffl 
Altc J4K»K±IK^* * <DT\ T ^ h ^- * 

[0143] r^^^y hv-^±(oi/^ htfcmm 



23 

[0 14 4] fCT% JK*ft»T^U— «f*B8«b, & 

[0 14 5] mc, 0 1 4 (a) *5<ktfl 4 (b) tc^ 
i/V 3>^xa8 1 ±Offifl8 ZlC&f&Z 
tlfe77^^Vhv->8 3^«^*r^fci6tc, l^X 
h 8 5 fcEJ»|»itJM8 4±lC$H* CPSiS) *«tteU* 

^e>, i < /c 2 a tiiois^^si- § c ^ 

[0146]|14 (a) tC^-Tck -5 tC> Atl 8 7 
* 1 0 /imx 8 0 /xmtcLiSO. ■*f*fcS:fettX'r— 
^ PFBiR) 0 14 (b) ^-riDX««8 8fcja 

ottlt^o Hi 14 (c) tc^rT £5tcy^>3 y h 
tu— «f*nxLfc«^ i/^xhoii^IWc<toT 

<fcoT, sa*B±18 4 i: l/^X h 8 5 fcoffl-e, « 

tfft8 9tf£U5i§'&a<fcSo Ctlti. j££fKlhM8 4 

»Klkl«8 4 fcOffifiWhUXtf«SU ±M<DUi? 
X h 8 5^»fc#fRtf"rrc46t*^^o C^tttfftSUM** 

[0 14 7] 77^^>hV-^8 2Mim— J2tf 

5 0 |im*^ 2 0 0 |im(D*t^t«ntl^o tf 
- AM 873:160jirnX80/im ^B8«f Lfc±l^ 0 
1 4 (c) tC^-r ^9^tl8 9#«£U£o HI 4 

(aK 14 (b) ^T^r^tc. *ffl<^o/c^-iftr 

. [0 1 4 8] 0 1 5 « U-^Pltfffltl. ti-AM 

(omm^Ta mi 5 (a) 3 
tfflaiSfiwi^Aenso mis (to tc*vr 

If-AOBfffifBWSrtlf^^WcliPXbTMl 

noii-&^t>i:ot>i:0(Dtr-Atl^/jN$ < bT&£<D 

[0 14 9] &133A^ U^X hOl*^ntf£b&^*§ 
-frtcfc*. tf-AJB«*ftDX««^M— JCLTttlXbTfc 
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<fcu\, gfc, S»l»ihHl8 4*JBfi8bteWcT7^^> 
hv-^±(0S»BS±M8 4*l/-1«raX»cJ:03i«W 
IC|»*U *0»U$>Xh 8 5*JB«bTt, MftftiO 

[0 15 0] (8) f7^>f7yfi*»»MOU 

-iffcpx 

»TT?OU- *f*PX*3iffl bfcffySrw-ro 
[0151] 5fi^, ¥f#f/Uxrttcx;i/-^-M 

IBS i: bT^^f*^ y T^fflJf "T >^ y :/& 

Wftg^ntt^o 0 1 6tc^f ;^7K9 3 

±l£&m'*>79 S^m-r^m 1 &£t> w ai3 0^y:/9 
0a. 9 0c«, ^2Of7^9 0bM^^ffl 
/!*T£o S2^7/9 0b«, X;l/— ;Un*ClM« 
■19 7*^bT4«*3WlbfeEI«^y9 6***" 
£<, *^y:7li*n€n*»<*a«9 l<DgB±tc£» 
BB«S«Soi9 5*«^tlT*3t), S2Wy^9 0 b (4 
3M»ttSfi9 l (OSIB«(ctBlWK9 2^««nr^ 
20 £ 0 c © J; 5 ft X ^ 7^ ? (l /c f «y y ffl t S C 

[0 15 2] lift, ^y^Xyl/— ^^©/5:«*tliPXti 
R i EW&toftT^***, ftnXifflKA^aK , SfeffittW 
*/\, — ^M*rU-1fR^(c<^t>x;l/-^-;l/ffl 
<D^£r * ifZt, ^'Jnyf/^XIc SB*HM££ b , 
X;l/-^-;Vjfi^O^^Stcft§ c fctiifetclWW b 

[0 l 5 3] tzr\ x;I/— ;l/*««"r*SfilSa5 
30 tc. SLiJK^bftt^dtcjSft^teb. «flMrr*JflH* 
^IT U-fM b T X * -)\s1£T&J$& &o &B 
(cj^bT. ftPXffifcjHStt«ft*-5-*3o *PXffi(c{ft*S 
"TSSmi^OSSSfUibTfeA^b, tBSS^TtJ; 

*dx< ■ffcRfcefSo *i*«3ieTt?u-if*px-r* c t 

tCcfcD. »|«^«|R1*OW»Oft^^fi»ft*PXJBtt^jl 

[0 1 5 4] 0 1 7 43cfctf 1 8 ti. ^-y^V^-y^S 
40 o^(*8Bcffl^6n«fyyi:x;l/-*-;l/i£M 
t5IiW*SL, 018 (e) «0 1 7 (d) 
tKllWS, 017 (a) (C^*rj;9tc, 

ynyijx/w l 0 JttcS^U nvttftM 1 l l^rJTMb 

rai^tbT, ;H 1 3*igdt*rSo ^Ki, 0 1 7 

(b) (c^-r^^fc, 1 3mmtsm±<Dis 
va>m<tm\ i i±«cs/U3y»t«i i 4*»«t 

l.o WTOH1 7 (c) -0 1 8 (h) «e* 
OXfM^fWjfiH-r^O, i 3fcMH l 5^:?tiW 

so L»BB*TfflftbTS/U3>Wtllll 1 4^IoT^I 
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Ml l 5£?g/SL (0 17 (c) ) . S/UnvBrtfcMl 
1 ll^lll 1 5 43J:tfS/y3VMftim 1 4£r[& 
£UtX;l/-77^1 l.5*JB«L (0 17 (d) ) , 
x;l/-^7^l l 5^^U3yS«i l l±tcBB*9« 

1 1 7*»«-r* (0 18 (e) ) o S/UavWSl l 
0*ffi*«fcJ;t>lMMfcL (0 18 (f) ) , Mtc^ 
'jnygftli l 8«r*«LT^6 (0 18 (g) ) > 

*JKfiK-rs (0 18 (h) ) o 
[0 15 5] ^'y^OilPXffitej^«f**«j»b*A^6 

BSMtf*Wfc:JO»«ft*. arc $/y3v#x/v\©^ 

So U—lfAnx^tcjliPXffi^agiS^BiAP'rSci 

[0 15 6] KiKMLf:J:5lc, ffif*flt*STT*<Ol<'- 20 
1ftaI*¥»#SB©«ii:£iSfciBfli LfcWfttt, *DX 
BB^OjRfi^^X hOf*«**U#JL, ifti^lM»ttt?JR» 
*^14RW(ciipx-rsc:fcA<T?#So ¥SM*«B©JHiS* 

t4 y 3 > «> x/ njc ibs * n-r. m— v asftdw^w 

ftSESStf^Xfifc ^y>hEI8»IKW*c«««n* 

xtct>, «*fltt»T-i?<ou--i«ipx*fi»fc5iffl"ef? 

b\ CPU#— h\ ^^'J^-Ff^U^hK 
[0 15 7] afc, ±a?bfcj«f*«*6TT*(OU— IfiPX 

So 

[0158] 40 

[(H®lC0®m^:|^H^] 

[H 1 ] ttm<om 1 si«hbi»jc«s wif inxtt«o 

«£ttj£B?fc£. 

[El 2] *«WO»2*aiiJBa8K:««U--»fliaXJ6BO 
C0 3]«i^3»ii:tr, ->y3^s*so so 
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ftPXtCagfflL^J^L, 0 3 (a) «iK*McMzk*:fll 
^*±f^0fi®0. 03 (b) *4Jt«ff»J4:LT««W«I 
Bff*PX^«fcS»fB5H. 03 (c) « U— »f iPX-effifttc 

[04] u— ifTtoiSJii:, z/v 3>ou— ifMWKte 
[05] i/y3>a«i:*eo±*c»dtsnfc»aw*, 

[0 6] S/y3VW6fc:K5«H«:^LTJga*tlfe*B 

*#^T7*u-ifiipxL3rcW*5S-rB-e**o 

[0 7] 0 7 (a) tt % i/U3Vl«±(:M^nfc>' 

y n yfif tBI*}K*«l&TT U-if iPX L fc«U*, 0 7 
(b) *4S/y3yas±fc:«j««tifc7* hus^hij 
*ttf*«*STT U-lf APX Lfc WBB«3t*^-r BT* 

So 

[0 8] a&B^fctoWMfcbfcS/y 3V^x/n*««e« 

u— if ftpxt? #v > ?**r s «i 0-e $> s e 

[0 9] S£f*««eTTOU— OTPXtcJctu *x/vbc 

[01 0] mm&mTvu-ifmxic&o, ut-ow 
x/ x-^jb^os* s ^ 7^ #v > > y-r s 

[011] Rtt«*ftT©U--»f4PX*\ HWHyn-/Vl/ 

B»<D««j*:affl"r*»J*«-rBT**a« 

[0 1 2] iM^TOU-fll^, Jfl^D-;^!/ 

iB»ojBrii*c affl -r s w*s-r 0 Tfe s 0 
[01 3] *(»«»T©u— yaax*. zmyvsw 
tm<DmtitKmmir&m*ttB?3D*). 012 (d) 
^gi*«<xs«r*-rBT**o 

[0 14] B#flttftT-CIB<«ofctr-A*j63SbT, 
E»K±I1I±K: JgfiJc StlfcU^h* U— 9 s ftPX-T S ffl] 

[015] ^str— aoxu >y hmvi(om^-rmr*^> 

So 

[0 1 6] «f*flt»Tt?OU— OTWXfc, 7^7^Vf 
[0 1 7] 0 1 6tc^L/'c7 c ^y^V^'y7 p S/0*«(* 

ftpxj&fflo^fctw^-ra-cft*- 

[0 1 8] ^^y^V^^y^O^^^^^ttSX 
;l/-*-;l/JBrt*c»*{^TTOU-1«PX*ffli/^cOT 

^tits!3, 01 7 (d.) K3i*«<xfi*svrB 

T&So 

[0 19] ^OU-^PXS^rtCcfc^^US^-^ 
K 10 0 if Aax^^ 

2 tfa«» 

3 l/-f^yhD-7 
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